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Determination of Catalytic Efficiency
For a first-order reaction, the rate is written as:
(1)
where the apparent rate constant k app is proportional to the total surface area per unit volume of the solution, S, available from the nanoparticles. 1 The terms C(t) and k 1 represent 4-nitrophenol concentration and the rate constant normalized to S, respectively. We use the turnover frequency (TOF) with dimensions of time -1 to quantify catalytic efficiency. The TOF at a specified temperature is defined as the derivative of the number of turnovers (N) with respect to the time (t), 2 and is equal to k app at the saturation limit for first-order reactions: 2a
is defined as the specific TOF at a concentration of [C] 
Determination of Surface to volume ratios from Langmuir adsorption isotherms Adsorption Isotherms and Langmuir Plots
The surface coverage of the NPs was determined using a modified protocol described by Mahmoud and co-workers. 3 A stock solution of ≈ 0.2 mM 4-nitrothiophenol (4-NTP) was prepared in DI water and the pH was adjusted to ≈ 6.5 using 0.1 M sodium hydroxide. The amount of 4-NTP adsorbed on the surface of the NPs was determined from optical measurements using our measured extinction coefficient (11637 ± 133 L mol -1 cm -1 ). The resulting solution was yellow in color and had an optical absorption peak at 410 nm. In 11 microcentrifuge tubes, 50 L of as-prepared NP solutions were added to 4-NTP to achieve final 4-NTP concentrations ranging from 0.0 -10 × 10 -5 M in a 1 mL final volume. The solutions were shaken in the dark by a mechanical shaker for 24 h and centrifuged (17,900 g for 30 minutes) to remove the NPs. The supernatants (300 L) were then transferred to a 96-well plate and the absorbance measured at 410 nm using a 96-well plate reader where the absorbance path-length correction was 1.16. The equilibrium concentration was 
